Identification of General Anesthetic Target Protein-Binding Sites by Photoaffinity Labeling and Mass Spectrometry.
General anesthetics are unique in that they represent a diverse range of chemical structures. Therefore, it is not surprising that the desired and undesired molecular targets, and binding sites therein, are as equally diverse and unique. Photoaffinity labeling has proven to be a valuable strategy for the identification of anesthetic molecular targets, as well as binding sites within those targets. In combination with the advances in mass spectrometry-based proteomics, along with the ability to comprehensively map posttranslational modifications, the method is likely to undergo continued improvement. Here, we provide the fundamentals for the design and development of an anesthetic photolabel. We also outline a protocol for the identification of photolabeled residues by mass spectrometry. The major steps include the photolabeling experiment, sample preparation, high-resolution mass spectrometry, and data analysis. The protocol can be used as a foundation for further optimization for the specific protein of interest and conditions of an experiment. The use of photoaffinity labeling adds an advantageous alternative and/or complementary approach to increase understanding of anesthetic molecular mechanisms.